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Introduction
Since at least the late 1960s, labor economists have attempted to measure the extent to which generous welfare benefits induce low-income individuals to migrate between states (Cebula 1979; Moffitt 1992) . Of particular interest have been the location decisions of recent immigrants to the United States and their responsiveness to state-level welfare benefits (Borjas 1999) . The extent to which immigrants move within the U.S. in response to such public benefit levels is clearly of importance to state and national policy makers, as well as economists aiming to better understand migration decisions.
At the same time, is it well known that the vast majority of working-age immigrants in the U.S. are employed and make-up a large share of the low-skilled labor force . Thus, a full understanding of immigrants' location choices within the U.S. needs also to focus on the relative attractiveness of working in each state. Perhaps surprisingly, relatively little work has been conducted on the effects of exogenous changes in offered wages on the location decisions of immigrants within the U.S 1 . The purpose of this paper is to examine this question, by asking whether state-level minimum wage increases attract lower-educated immigrants to the states that enact them. Wages constitute a larger share of immigrant income when compared to welfare benefits, so the focus on expected earnings as a determinant of immigrant location is natural 2 . In addition, since recent immigrants are likely more mobile within the U.S. than natives are, immigrants are a straightforward choice for testing if minimum wage changes have any effect on labor migration decisions.
Using a panel of states, I estimate the effect of within-state changes in the minimum wage on state immigrant counts, taking into account key economic indicators in the http://www.izajom.com/content/2/1/17 calculation of expected earnings and controlling for state and national trends. Data on immigrant counts and wages comes from the 2000 5% Census, the 2001-2007 American Community Surveys (ACS) , and the Current Population Survey's Monthly Outgoing Rotation Groups (MORG) for the years 1994-2007. Before I look at the effect of state minimum wage changes on immigrant counts, it is important to understand how this analysis differs from previous studies. Section 2 discusses the advantages of using immigrant samples and of using minimum wage increases. In Section 3, I establish the importance of the minimum wage for the earnings of low-skilled immigrants by estimating various specifications of hourly wages on minimum wage levels using the CPS MORG data. Similar to previous studies, I find robust evidence that minimum wages are a highly significant component of lowskilled immigrant earnings and that increasing the minimum wage does not significantly decrease immigrant employment. Together, these results indicate that higher minimum wages increase "expected" earnings, supporting the potential for a positive migration effect.
Section 4 explains how I measure immigrant counts. Since there is migration in and out of a state each year, immigrant counts reflect the difference between state inflows and outflows (the net flow) and will be referred to simply as the total "count". In Section 5, I present my estimation strategy for measuring the impact of minimum wage increases on immigrant mobility. I find that immigrants are mobile in response to minimum wage increases, but the effect is highly dependent on the number of years an immigrant has resided in the U.S. Low-skilled immigrants who have been in the U.S. for two to four years are mobile in response to changes in minimum wages. A fifty cent increase in a state's minimum wage is associated with up to a 13% increase in the number immigrants with two to four years in the U.S. While the percentage effect is large, after interpreting its magnitude relative to state counts and considering a number of other relevant factors, the induced migration varies dramatically across states. The results of the mobility analysis are confirmed using a number of robustness checks and extended to separately analyze immigrants from Latin America and Mexico exclusively.
In Section 7, I discuss why the number of years an immigrant has been in the U.S. is important, address potential concerns regarding endogeneity of the minimum wage, and present evidence supporting identification. I do not expect the effect of minimum wages on an immigrant's choice of state to be the same for recent and established immigrants. This paper suggests a migration scenario in which an immigrant is not most sensitive immediately upon arrival into the U.S., but is after a couple of years. In light of the fact that certain states have traditionally been hubs for new immigrants, it seems plausible that an individual arrives at a migration hub in the U.S. with information provided by a relative or a contact already in the U.S. The immigrant then reevaluates his or her present value of moving against that of staying using a new set of information better suited to analyze the different costs and benefits across states. Over time, as immigrants find a strong state match, set roots within a community, and accumulate human capital, the minimum wage is less binding and thus has little effect on their mobility decision.
In Section 8, I conclude by briefly discussing the policy implications of my results and potential extensions. http://www.izajom.com/content/2/1/17
Immigration and magnets
Previous studies of minimum wage effects have taken advantage of the minimum wage's greater prevalence among teenagers or service workers. In this paper, I will change the focus to a population which has received less attention in the minimum wage literature, that of immigrants. Immigrants are a useful choice of sub sample for a number of reasons. Recent immigrants have not yet developed strong attachments to particular localities. They are on average less educated than natives or established immigrants, tending to work in occupations where minimum wages bind 3 . Immigrants are not necessarily eligible for welfare, making them more focused on earnings opportunities 4 .
Contained within each migration decision are implicit evaluations of expected costs and benefits. Orrenius and Zavodny (2005) show that undocumented immigrant flows are highly responsive to changes in the returns to migration. They model the migration decision as a function of "push" and "pull" factors (those that cause people to leave a location versus those that attract them), finding that U.S. based pull factors are important to lower-skilled immigrants. This conclusion suggests a potential pull effect resulting from a minimum wage increase. The concept of state-level income support policy attracting individuals is not new (Moffitt 1992) provides an overview of the early literature). Harris and Todaro's (1970) model of migration ties urban migration to expected wages as a function of minimum wages. In equilibrium, wage differentials should approach zero, yet distorted expectations of earnings and employment may incentivize rural workers to migrate to urban areas. Gelbach (2004) has asked whether differences in welfare generosity across states induce migration. Unlike previous work which finds small effects (Levine and Zimmerman 1999; Meyer 2000) , Gelbach takes a sample of single mothers likely to receive welfare benefits, and finds significant mobility into high benefit states. Using a sample of single men without dependents in Norway, Fiva (2009) finds that after addressing welfare policy endogeneity due to cross-county welfare competition, the costs of benefit migration are significant. Kennan and Walker (2010) use a sample of less-educated single mothers, but find that despite large differences in Aid to Families with Dependent Children (AFDC) benefits across states, the pull effect is weak. Income differentials appear to be a more important mobility incentive. Looking at adjacent counties with different AFDC separated by a state border, McKinnish (2005 McKinnish ( , 2007 finds a modest migration effect. Despite the potential for large effects, she concludes that welfare migration is probably not substantial given small existing cross-border differentials. This finding is similar to Bailey (2005) , who also shows that while AFDC benefits did affect residential choice in the late 1980s, the effects are modest for 10% increases in benefit levels-particularly when considering most lowincome single mothers migrate to their state of birth regardless of the welfare benefit generosity. Edmark (2009) looks at the migration effects of imposing job search, job training, or other work requirements as a condition for welfare benefit receipt within the context of the 1998 revision to the Social Services Act in Stockholm, Sweden. One expectation is that single mothers may move to another district within a municipality to avoid stipulations that increase the costs of being a welfare recipient. While benefit level are not different across districts, variation in the implementation of the welfare-work programs provides identifying variation. Edmark argues that the difference-in-difference-in-difference http://www.izajom.com/content/2/1/17 estimator is valid due to its ability to control for migration trends within districts. Edmark finds no evidence of migration (in or out migration) in response to changes in welfare benefit eligibility requirements.
A 10% increase in a state's benefit level is not associated with large increases in number of low-income single mother families receiving benefits according to Bailey (2005) , but the costs of the benefits to these families accrue every year and can also increase as in-migration continues over time 5 . The size of the benefit increase is also crucial to estimating the budgetary impact on the state. Borjas (1999) asks whether immigrants and female-headed households with children cluster into states which provide greater welfare benefits. Once the fixed costs of migration are internalized, he expects migrants will naturally gravitate to states where the expected value of earnings and benefits are higher. Using 1980 and 1990 household level Census data, Borjas takes advantage of variation in benefits across states and finds that not only does California act as magnet for immigrants, but it also attracts a disproportionate amount of lower-skilled workers. According to his model, low-skilled workers will cluster where benefits are high and the returns to skill are low, yet in many leading migration states, benefit levels were static as a percentage of the median state's benefits during the sample period.
One advantage of focusing on immigrants is that they are by definition mobile, and thus more likely to respond to income differentials. Despite evidence of clustering in Borjas' study, the importance of welfare benefits as the mechanism inducing migration is tenuous. As defined, welfare benefits may not account for non-monetary benefits like food stamps and it is probable that different types of people rely on different types of welfare benefits. In an earlier study, Borjas and Hilton (1996) show that participation rates for cash-benefit welfare programs are the same for immigrants and natives, but differ greatly for food stamps, Medicaid, and housing assistance. In addition, familiarizing oneself with state welfare policies and comparing benefits across states involves incurring substantial information costs, of which may be especially high for non-English speaking immigrants. Programs can take different forms and have different requirements, so including welfare benefits as a part of an implicit utility maximization calculation is nuanced.
This study makes an important distinction from the previous literature by focusing on minimum wages instead of welfare benefit differentials. Since the majority of immigrants work, wages (and minimum wages) are more likely to affect location decisions compared to welfare benefits. In contrast to the high informational costs associated with understanding each state's welfare system, knowledge of a state's minimum wage is accessible and is directly relevant to earnings.
Immigrant earnings and minimum wages
The connection between minimum wages and immigrant earnings has been previously established. find that increases in the minimum wage positively effect on the hourly wages of less-skilled immigrant but do not find evidence of disemployment effects 6 . Using a an instrumental variables approach, Giulietti (forthcoming) also finds that minimum wage increases substantially increase the expected earnings of immigrants without significant disemployment effects. In related literature, Lee (1999) and DiNardo et al. (1996) find strong effects of minimum wages on wage distributions for the whole U.S. population. http://www.izajom.com/content/2/1/17
To establish the connection between immigrant earnings and the minimum wage in the context of this paper, I use hourly wage data from the Current Population Survey's Monthly Outgoing Rotation Groups (MORG) for the years 1994 through 2007. I run various regressions of hourly wages on state minimum wages, demographic and employment covariates, polynomials in age, state and year fixed effects, and state-specific linear time trends. Observations are persons ages 16-65, who have at most a high school degree or GED. Individuals are all foreign born non-citizens. Students and the self-employed are excluded.
In all specifications the minimum wage is significantly associated with hourly wages. Coefficients range from about 17 to 23 cents per dollar increase in the minimum wage 7 . The results of this estimation can be provided upon request. Using a similar 1994-2005 sample from the CPS MORG, estimates of the effect of real minimum wages on log real hourly earnings produce roughly similar values when converted into cents 8 . Narrowing my sample to the largest immigrant group, Latin Americans, or to workers younger than 25 years old yields larger estimates significant well beyond the 1% level 9 .
Measuring immigrant counts
By increasing expected earnings, higher minimum wages have the potential to induce migration. To investigate immigrants by arrival year, I look to the 2000 5% Census and 2001-2007 American Community Surveys. Immigrants in my Census/ACS sample are defined using the same criteria as was used in the CPS MORG sample. The sample comprises persons ages 16-65 who have a high school degree or less, are foreign born, not self-employed, non-citizen, and are participating in the labor force (to separate those who are working or looking from those who have no intention of working). A comparison of the CPS and ACS samples is reported in Table 1 Agricultural workers are removed because employment and pay follow seasonal trends unrelated to the minimum wage. Immigrant counts may include legal nonresidents, temporary workers, expected long-term residents, and unauthorized immigrants. Lastly, I group immigrants by the number of years they have been living in the United States. Collapsing immigrant counts into state-year cells, I get 408 observations (50 states over 8 years, plus the District of Columbia). An observation is the sum of all immigrants in a state that year, so it reflects the net of both inflows and outflows. Lubotsky (2007) has shown that there is no precise way to determine how many times an immigrant has come to the U.S. before. The ACS asks the year when the individual arrived, but specifies that if the person has entered the U.S. more than once, to report the latest year he or she came to live in the U.S. If an immigrant has a set pattern of migration, it is unlikely that they will be responsive to differences in the minimum wage across states. On the other hand, a person who migrates often is footloose, and if sending remittances abroad is a priority, we may predict stronger sorting into states with large minimum wage increases. I address the implications of repeat migrants in a later discussion.
Migration to California and Texas together account for over 50% of the total count spanning the 8 year ACS sample, while the next four leading destination states together account for an additional 21%. California consistently accounts for about 35% of the total. Table 2 lists the states that experienced changes in their minimum wage, the year they took effect, and the resulting wage. Between 2000 and 2006, there were 18 states with consequential changes in the minimum wage 11 .
State minimum wages are drawn from the Bureau of Labor Statistics' Wage and Hour Division. I replace a state's minimum wage with the federal minimum if the federal minimum is higher. In cases where the minimum wage takes on a range of values based on a firm's annual receipts (e.g. between 5.25 and 6.15 dollars in Minnesota), the lowest rate is used 12 . There are also two changes in Illinois' minimum wage which only apply to employers of at least four or more. Because the state rate does not apply consistently across all employees, I use the federal rate as the default measure. The addition of these two increases has little effect on the results though. Data on real GDP per capita by state is from the Bureau of Economic Analysis and is chained to 2000 dollars. State unemployment rates are from the Bureau of Labor Statistics. To represent the value of possible earnings opportunities in non-minimum wage jobs, I calculate a measure of hourly wages in the manufacturing sector by dividing total salary and wage disbursements by total wage and salary employment using the most inclusive NAICS manufacturing classification 13 . A comparison of states that changed their minimum wage as those that did not is reported in Table 3 .
Estimation
The decision to migrate must capture a state's economic conditions, migration networks, and social environment. My empirical model looks at an aggregation of individual migration outcomes and estimates the effect of minimum wage increases using a reduced form model, taking into account employment prospects and other economic indicators. Historical popularity, networks, and migrant tolerance are also important determinants of location choice. I will address these issues in my estimation by first including state-specific fixed effects and linear time trends, then expand on these issues with a few additional robustness checks.
The interaction of state changes in minimum wages with the federal minimum wage creates cross-state variation from which we can identify the effect of minimum wages. Unlike cross-sectional studies that use a single change (Card 1992a,b; Card and Krueger 1994; Katz and Krueger 1992; Neumark and Wascher 2000) , my study exploits multiple changes. Dube et al. (2010) note that case studies of a single change can address immediate minimum wage effects, but cannot address whether effects occur with longer lags. Furthermore, the precision of standard errors is overstated because case studies treat individual observations as independent when they are in fact spatially correlated. An important concern is the lag between a change in a minimum wage and its effect on migration. In my sample, I match minimum wages changes with the following year's immigrant counts. This lagging is done for in all years and for all covariates.
On the other hand, anticipation may also be a concern. If an immigrant anticipates a rate increase, they may arrive before a minimum wage increase occurs. In this case, anticipation would create attenuation bias. In related evidence, Allegretto et al. (2010 Allegretto et al. ( ,2011 directly reject the possibility that firms anticipate minimum wage increases by reducing employment prior to the change. Using a distributed lag model covering a six year window around minimum wage changes, the lead estimates do not support the anticipation hypothesis. Furthermore, since 2001 a few states have begun indexing their minimum wage so that it is independent of contemporaneous economic conditions-also making it easier for firms to adjust. Their estimates are robust to the exclusion of the indexed minimum wage increases or the adding of a control for an indexed increase in the minimum wage.
Using a panel of states over the 8 year period, I estimate the effect of minimum wages on net immigrant counts by regressing the log of the number of immigrants in the state on the previous year's minimum wages and covariates 14 . The controls are annual statewide economic indicators that are likely to influence an immigrant's perception of a state-they are real GDP per capita chained on 2000 dollars, the unemployment rate, and the average manufacturing wage. Real GDP per capita is used as a rough measure of how much money an average person makes in a year. Average manufacturing wages are used to capture a salient lower-skilled alternative to minimum wage work, and will also indirectly incorporate fluctuations in the greater state economy at the expense of the other covariates' precision. The decision to migrate is not only based on how much one expects to earn, but also the likelihood of finding work, so I include the state unemployment rate. The lagged structure of the model reduces the possibility of reverse causality, but this is explicitly tested and rejected in later robustness checks. I do not expect the current year's immigration to influence the previous year's economic conditions. Specifically, I estimate
where imm represents the number of immigrants in state s in year t. β measures the average marginal effect of a nominal change in a state minimum wage on the percentage of immigrants in that state relative to the existing immigrant population. X is the vector economic covariates. γ and τ are state and year fixed effects respectively. Standard errors are clustered by state. All specifications contain state fixed effects to remove unobserved state characteristics constant over time that affect immigration, and year fixed effects to remove national level immigration trends common to all states over the sample period. A state's established popularity with immigrants will be accounted for in the state fixed effect, but the changing popularity of traditional destination states and differential trends in state population growth suggest the inclusion of linear state-specific time trends. It is likely that immigration trends varied across states with differing minimum wage regimes during this period 15 . The presence of differential inflation and cost of living increases across states http://www.izajom.com/content/2/1/17 necessitates the use of state-specific linear trends. Cost of living and inflation are positively correlated with the minimum wage and are likely to be negatively correlated with immigration, thus their exclusion attenuates estimates of equation (1).
How welcoming a state is to new immigrants is a slow moving norm, and over short time periods may be relatively constant. While this could produce a small amount of variation, the inclusion of the state fixed effects and the time trends should absorb this variation. My estimates will be biased upwards if we assume a state's welcoming nature induces migration to that state and that minimum wages are somehow correlated with the state's welcoming nature towards immigrants. Again, this bias requires a state's "friendliness" to vary non-linearly over the period in question. In a later set of robustness checks, I show that the percentage of low-skilled immigrants in a state does not appear to influence the minimum wage level.
It is important to note that this model is static in the sense that after immigrants and natives migrate, we do not observe changes in the returns to skill or feedback as a consequence of the new labor supply composition. This is a safer assumption in the short-run.
Estimation results
The results based on equation (1) are reported in Tables 4, 5 and 6. Table 4 estimates the minimum wage effect based on the sample of all immigrants, Table 5 is based on a sample of immigrants from Latin America (excluding Mexican immigrants), and Table 6 is based on a sample which contains just Mexican immigrants. The specifications in each table vary the number of years an immigrant has been in the U.S. The intervals are used to identify which immigrants are more mobile in response to minimum wage increases.
The main mobility estimates are reported in Table 4 . The first specification in Panel A captures the most recent immigrants-those who have reported being the U.S. for 2 years or less. For the most recent immigrants, the effect is not trivial in magnitude but indistinguishable from zero. In the second column, for immigrants with 2 to 4 years in the U.S., the coefficient on minimum wage is significant at the 5% level 16 . Beyond this narrow window the effect dissipates. The last two specifications take immigrants who are relatively established, with either 7 to 9 or over 10 years in the U.S. I expect these immigrants to be less mobile, and thus less responsive to increases in the minimum wage. The last two columns suggest that as the length of residence in the U.S. increases, immigrants become insensitive to a state's minimum wage 17 . For immigrants with 2 to 4 years in the U.S., the minimum wage is positively associated with immigrant counts and significant at the 5% level. A dollar increase in the minimum wage corresponds to a 26% increase in the number of less-educated immigrants with 2 to 4 years in the U.S. For California, in 2007 there were 224,885 less-educated immigrants in the labor force with 2 to 4 years in the U.S. out of a total state population of 36,553,215. An increase of a dollar in California's minimum wage would increase the count by 26%, so at 2007 population levels this increase represents 58,470 additional individuals. As a percentage of the entire low-skilled immigrant work force, this represents a 2.4% increase. Holding all else equal, if minimum wages remained unchanged across states, within 5 years an additional 26% compounded yearly would represent an additional 185,689 people.
In New Mexico, where the low-skilled immigrant share with 2 to 4 years in the U.S. totaled 0.37% of the state population in 2007, the ratio would increase to 0.47% as a consequence of increasing the minimum wage by an entire dollar. An increase of 26% in the number of immigrants who have been in the U.S. 2 to 4 years is approximately 1,909 people. This implies a 3.2% increase the low-skilled immigrant work force. Holding all else constant, if I total each year's additional immigrants caused by the raised minimum wage over 5 years, the number comes out to 22,037 additional immigrants 18 .
Real GDP per capita and unemployment are significant at the 10% level in the second specification, but due to collinearity between the controls and the inclusion of fixed effects and time trends, the estimates are not precisely measured 19 . The measurement of these coefficients is not the aim of this paper. More importantly, since identification depends on the exogeneity of minimum wages, I examine collinearity between minimum wages and the controls. The specifications in Table 4 are estimated without any controls, only including the fixed effects and trends. I find that the estimated coefficients and significance of the minimum wage are very similar to the original specification, meaning that collinearity between the controls and the minimum wage is inconsequential and provides evidence of the exogeneity of minimum wage increases. These results are reported in Appendix 5. Tables 5 and 6 restrict the immigrant sample to Latin Americans (excluding Mexicans), and solely Mexican immigrants, respectively. Interestingly, Latin Americans are sensitive to changes in the minimum wage after 4 to 6 years in the U.S. and beyond 10 years in the U.S., but these coefficients are marginally significant at the 10% level. Representing about 56% of the sample, it is clear that Mexican immigrants are driving the result for immigrants with 2 to 4 years in the U.S. from Table 4 . According to Table 6 , a dollar increase in the minimum wage is associated with 40.4% increase in the number of lesseducated Mexican immigrants with 2 to 4 years in the U.S., significant at the 5% level. The pattern of sensitivity to minimum wages for Mexican immigrants is stark, apparent in the spike between 2 and 4 years and dramatic drop-off in later years.
Concerned that the results are due to the specific construction of the arrival intervals, I perform a variety of alternate specifications changing the size of the groupings. My results are robust (though smaller in magnitude) when I group immigrants by either 1 to 5, 1 to 6, 2 to 5, 2 to 6, or 3 to 6 years in the U.S. All of these results contain the 2 to 4 year interval, and are summarized in Table 7 . For the sample using all immigrants the coefficients are significant at either the 5% or 1% level, ranging between 11 and 21 percent 20 . http://www.izajom.com/content/2/1/17
Below the results for all immigrants are the results using the Latin American and Mexican immigrant samples. For Latin Americans, the effects in Table 5 were only marginally significant. Widening the intervals reduces overall significance. For the sample of Mexican immigrants, the only significant effect reported in Table 6 was large but concentrated in a narrow interval. Averaging this result across a greater number of years reduces the coefficient's magnitude and also removes its significance. That said, the estimates remain large despite the wider interval.
Further isolating immigrants by single year of arrival shows that most of the observed effect is coming from immigrants with 2, 3, and 4 years in the U.S. Figures 1, 2 , and 3 plot the coefficients estimated from equation (1) by single arrival year against number of years in the U.S. The estimates in the figures illustrate the sensitivity of minimum wage effect to an immigrant's arrival year, but it should be noted that using a single arrival year introduces additional imprecision to minimum wage estimates.
Discussion & identification
The figures demonstrate that the effect of minimum wages on an immigrant's choice of state is not a monotonic function of how long the immigrant has resided in the U.S. The main results in Table 4 indicate that the most significant coefficients are those for immigrants who are relatively new and mobile, but who also have had time to adjust. This suggests a migration scenario in which an immigrant does not necessarily sort immediately upon arrival into the U.S., but rather moves after a brief period. This makes sense in light of the fact that certain states have traditionally been hubs for new immigrants. It is plausible that an individual arrives at a migration hub in the U.S. with information provided by a relative or a contact already in the U.S. The immigrant then reevaluates his or her present value of moving against that of staying with a new set of information. When immigrants sort after arrival instead of before, they are better suited to analyze the different costs and benefits across states. Over time, immigrants are less likely to move once they find a beneficial state match or set roots within a community. As an immigrant accumulates human capital, increasing their wage, the importance of the minimum wage decreases.
This scenario is supported by Figure 1 where I plot the marginal effect of a minimum wage increase by number of years in the U.S. Splitting the arrival year groups into single arrival years reduces estimate precision, but we still see evidence indicating that the mobility effect is concentrated in the first years after arrival. The most recent immigrants are responsive to minimum wage increases but these coefficients are not distinguishable from zero. Only the coefficient pertaining to immigrants with exactly two years in the U.S. is significant. After four years in the U.S., the effect changes dramatically. This result is evidence that not separating immigrants by years of arrival will mask substantial heterogeneity in the effect of minimum wages on immigrant counts.
At first glance, these conclusions seemingly contradict those of . They claim low-skilled immigrants move out of states with minimum wage increases. Their outcome variable is the share of low-educated immigrants relative to the state population. The authors posit that when real log minimum wages increase, the fraction of less-educated adult (ages 20 to 54) immigrants in the population decreases. Using the same specification, they also find significant increases in the share of less-skilled natives.
Nevertheless, immigrant emigration is not required for there to be a decrease in the fraction of less-educated immigrants. To see this, note that the denominator is the state population. This includes the existing state population and new entrants-both native and non-native migrants. The numerator only contains the stock of low-skilled and newly arriving non-native migrants. As long as some natives are attracted to the state and these natives are on average more educated than immigrants (another of the paper's results), the fraction of low-skilled immigrants relative to the state population would decrease mechanically. As a consequence, the population will look less educated. This explanation is consistent with the results in , but it is also consistent with my results that claim a magnet effect. Given concurrent immigration and emigration, compositional changes in education could produce the same results 21 .
Reverse causality
Identifying the effect of a minimum wage increase on migration depends on the exogeneity of minimum wage increases, so we should be concerned about factors which may also induce migration that are not adequately accounted for. If these factors are correlated with the minimum wage my estimators will be biased. The hourly wages immigrants earn are strongly associated with the minimum wage, so it is possible that minimum wage legislation could also be affected by the number of low-skilled immigrants. For example, if http://www.izajom.com/content/2/1/17 immigration depresses wages, this may motivate an increase in the minimum wage. In another scenario, minimum wages could be responding to expected future immigration. I test for reverse causality and the possibility that increased immigration could influence minimum wage policy by conducting a falsification test using estimates from a linear probability model. The dependent variable is a binary variable indicating whether or not the minimum wage changed from the previous year, and is regressed on the log of the prior year's immigrant count. Specifically,
where β represents the estimated effect of the number of immigrants in the prior year on the probability of a state increasing its minimum wage 22 . The results are reported in Table 8 . Specification (1) through (4) use a broader sample of low-skilled immigrant consisting of all person ages 16-65 who have a high school degree or less, are foreign born, and non-citizens. The labor force sample used in specification (5) through (8) is equivalent to the final sample from the mobility analysis. Apart from the most basic specifications which only look at means, the average effect is negative regardless of whether we add leads for the economic covariates, state and year fixed effects, or state time trends. This negative relationship would imply that increasing immigration would decrease the probability of increasing the minimum wage, yet only specifications (3) and (7) prove to be significant. That noted, the extremely small magnitudes make the estimates economically insignificance. Taking the largest estimate in specification (3), a 1% increase in the low-skilled immigrant population is associated with .00231 decrease in the probability that the minimum wage increases.
It is not obvious that an influx of immigrants would shock the labor supply or generate immediate ripples in market wages and influence policy. Though it may be an underlying factor, common arguments against increases in the minimum wage have included job loss, labor substitution through outsourcing or mechanization, increased business costs, and higher prices to consumers. Factors cited as motivating minimum wage increases have included offsetting higher costs of living, raising standards of living, stimulating consumption, improving work ethic, and reducing wage inequality. From the results outlined Note-Binary dependent variable is whether or not a state changed its minimum wage. Standard errors are reported in parenthesis below the coefficients. *indicates significance at the 10% level, **at 5% and ***at the 1% level. Standard errors are clustered by state. The lesseducated immigrant sample consists of all person ages 16-65 who have a high school degree or less, are foreign born, and non-citizens. The labor force sample is equivalent to the final sample from the mobility analysis. Specifically, they are the less-educated sample with additional restrictions to ensure that immigrants are in the labor force, not self-employed, not in unpaid work, and not working in the agricultural sector. Creating leads in immigration causes a reduction in the number of observations. http://www.izajom.com/content/2/1/17
in Table 8 , it does not appear that immigration determines when a minimum wage will increase.
Unobserved factors
What about other factors that could be inducing migration that are correlated with the minimum wage and are not controlled for in equation (1)? In the following section, I discuss important sources of potential bias derived from omitted variables. The first source of bias concerns network ties, because having a strong network is likely to make that state attractive to an immigrant. Work by Deepti and Lang (2009) Networks are important determinants of migration, but it is less clear why networks would be correlated with minimum wage policy. From the analysis of minimum wage changes on the prior year's immigrant population, the immigrant stock is a variable related to network size but does not appear to be affecting minimum wage changes. State fixed effects will capture time invariant omitted factors which increase migration, and these include a state's historical role as a migration hub where networks are stronger. Network structures change slowly, but if the network structures do somehow change within the short 2000-2007 interval, the state specific linear trends may also pick up some of this variation.
If immigrants migrate in good economic times, minimum wages may be picking up some unobservable component about the good economy correlated with minimum wage increases. Previous work on this potential endogeneity has instrumented for minimum wage increases using the number congressional seats held by a particular political party (Lemos 2005) 23 . In my analysis, even with the inclusion of covariates which I argue summarize a state's economic conditions, state trends, and fixed effects, if some omitted factor is positively correlated with the minimum wage, I will overestimate the effect of an increase in the minimum wage on immigrant counts. The results of running equation (1) without controls, shows that the effect is robust to their exclusion-indicating that the minimum wage is not highly associated with broad measures of the state's economy. The confounding omitted factor must therefore meet a series of requirements in order to bias my estimates away from zero. The omitted variable must be positively correlated with minimum wages, it must attract immigrants, it must be uncorrelated with the economic covariates, and it must be changing non-linearly during the sample period 24 .
Two studies indicate that minimum wages actually increase during worsening or neutral economic conditions. This would imply either a negative correlation or zero correlation between minimum wages and immigration. A negative correlation has the effect of attenuating my estimates. Using various dynamic specifications with leads and lags, Allegretto et al. (2010 Allegretto et al. ( , 2011 test to see if differential preexisting state trends are responsible for the minimum wage effects on employment. Estimating a distributed lag model with and without a set of spatial and time controls, they track the effect of a minimum wage change over time and find that minimum wages have tended to change during periods and in places with unusually low teen employment growth. With their preferred specification, there appears to be no pre-trend. shows that while minimum http://www.izajom.com/content/2/1/17 wage increases are often passed during expansionary period with low unemployment, they are implemented in contractionary periods with unemployment growth 25 .
Other issues
This study only considers how foreign born individuals respond to minimum wages within the U.S. It is not clear if natives face the same decision as immigrants since we cannot assume mobility ex-ante as we did with immigrants. If natives are sufficiently mobile and respond to minimum wages as they do to welfare benefit differentials, this would further add to the magnet effect. This question is the focus of future research.
Lastly, there is concern about miscategorizing an immigrant's arrival year. Lubotsky (2007) shows that a significant portion of the immigrant population migrates back and forth, not allowing us to accurately measure immigrant composition. Suppose there are three types of immigrants, recent ones, long-term ones, and "churners" who migrate back and forth. If churners behave like recent immigrants with respect to minimum wages, they would appear in the results appropriately classified as recent immigrants. In fact, churners may be the most sensitive given their tendency to move often. If churners are actually similar to longer-term immigrants in terms of their accumulated skills, then this would create attenuation bias in my 2 to 4 year estimate. This is due to being categorized as recent immigrants when in fact they are not, and since they are insensitive to the minimum wage, their inclusion will reduce the average effect within the 2 to 4 year arrival grouping 26 .
Conclusion
Previous studies, such as Gelbach (2004) , Borjas (1999 ), McKinnish (2005 , and Fiva (2009) , have found that differentials in welfare benefits can influence migration. Basic static models of labor supply suggest that the increases in the minimum wage would cause unemployment, and this could repel immigrants from migrating to that state. Instead, my paper shows that this explanation is not nuanced enough to account for what is seen in the data. First, consistent with previous literature by and Giulietti (forthcoming), I find no disemployment effects and sizable hourly wage effects. Together, these results indicate that higher minimum wages increase expected earnings. Second, for a narrow group of immigrants, a higher expected wage attracts low-educated workers to that state. Using the minimum wage's close linkage with a less-educated worker's expected income, I find that in addition to being an important component of wages, a minimum wage increase can induce migration. This study's conclusion corroborates recent work by Giulietti (forthcoming) , who finds that immigrants are more likely to settle in states that have high minimum wages. I find significant effects for immigrants who have been in the U.S. between two and four years. Within this window, a dollar increase in the minimum wage is associated with up to a 26% increase in immigrant counts. This result is robust to different specifications and persists despite changing the arrival interval. I find insignificant results for the most recent arrivals and those who have been in the U.S. over four years.
To put the magnitude of the effect into perspective, we must consider three points. First, coefficients varied between 11 and 26% depending on the subsample. Secondly, though 26% is a large percentage relative to the existing immigrant population within http://www.izajom.com/content/2/1/17 that same arrival grouping, when converted into person counts the numbers vary dramatically across states as seen in the cases of California and New Mexico. That said, it is important to recognize that even increases of 2% in the low-skilled immigrant work force may be important to those who could be seen a competitors in the labor market. Thirdly, minimum wage increases of one dollar are less common over the sample period (the average increase is 25 cents), meaning there is less reason to expect sharp spikes in migrant inflows. Nonetheless, abstracting from feedback or general equilibrium effects, if differentials are large and persistent year after year the cumulative effect becomes very large. To effectively make conclusions about the longer-term implications of minimum wage increases on mobility, we would then need to account for migration's effect on policy, wages, and labor market over time. Gelbach (2004) doesn't find evidence of this in his sample using AFDC benefits, yet it remains to be tested in mine.
The policy implications of raising minimum wages are twofold. The magnet effect depends on the size of the minimum wage increase and the size of the existing lesseducated immigrant population. Concerning natives, this result implies that the consequences of increased immigration, including displacement, are potentially relevant to natives within the same skill level (Peri and Sparber 2009 ). Similar to previous work, this study finds that raising the minimum wage has a positive effect on immigrant wages. At the same time, it appears to not have a significant effect on employment. Using CPS data, probit estimates of employment on the minimum wage, a large set of demographic covariates, state fixed effects, and state time trends, reveal that the effect of the minimum wage increases on employment cannot be distinguished from zero. When coupled with the fact that less-educated immigrants are highly affected by minimum wage increases and are more mobile than teens or single mothers, this paper suggests that the disemployment effects due to cross-border migration are also small. These results warrant additional research to investigate the potential employment effects on immigrants and natives.
Endnotes
1 Zavodny (2008), Cadena (2012) , and Giulietti (forthcoming) are the only studies to date that discuss immigrant mobility as a consequence of minimum wage increases.
2 Many immigrants' reluctance to identify themselves, in addition to legislation that restricts access to benefits, casts doubt on the relevance of using welfare benefits (e.g. The Personal Responsibility and Work Opportunity Reconciliation Act of 1996). Attempts to make residency a requirement for benefit eligibility adds to this concern (e.g. Saenz v. Roe 1999; Maldonado v. Houston 1997).
3 Orrenius, Zavodny, and Lukens (2008) find that the percentage of immigrants in agricultural occupations has been steadily declining over time, while sectors legally bound by minimum wage law, like service and sales, have been growing. 4 The Personal Responsibility and Work Opportunity Reconciliation Act of 1996 restricted immigrant access to many welfare benefit services. 5 The overall increase in participation is the sum of new in-state recipients and new migrant recipients, yet as some states experience in-migration, others will experience out-migration reducing their costs. 6 For a 10% increase in the minimum wage, immigrant hourly earnings rise by 1.62% for men and 1.58% for women when controls for the business cycle are included.
7 Using log hourly wages instead hourly wages produces semi-elasticities, that when converted into cents, are similar to the estimates from the original specification. http://www.izajom.com/content/2/1/17 8 In a separate analysis, I run an extensive set of specfications estimating the effect of minimum wage increases on the probability of being employed. The resulting estimates show no evidence of disemployment effects. These tables can be provided upon request.
9 As a falsification test, I also run specifications looking at the effect of minimum wage increases on the hourly wages of agricultural workers. Coefficients are consistently negative, small, and no effect is significant. Probit estimates of employment in agriculture on minimum wage changes provides some evidence that increases in the minimum may push low-skilled workers into the agricultural sector-but results are mixed. These results are reported in Appendices 1 and 2. 10 Restricting the sample years to 2000-2007 produces very comparable samples. This comparison is reported in Appendix 3.
11 The 2007 mid-year federal minimum wage increase and 2007 state increases in Michigan, Delaware, Maine, New Jersey, and Arkansas, are not included. The ACS sample covers up to 2007, but my specification relies on minimum wage changes from the previous year, so the last minimum wages that are accounted for are in 2006. In a few cases, state minimum wages changed in July or after. The ACS finishes surveying in June so the migration associated with these increases does not contaminate the present year's count.
12 There are only three state-year observations which fall under this condition. Results are robust to using the higher of the rates.
13 NAICS codes SA07N and SA270. Measures contain both full and part-time workers. 14 Because the effect of minimum wage increases on the number of immigrants is likely proportional to a state's size, I account for the differential treatment of minimum wages by taking the log of the state counts. This allows me to interpret the coefficient as a percentage of a state's baseline immigrant population. Appendix 4 reports the results from an alternative log-log specification. These results are similar to those from the semi-log specification. 15 Linear state trends will deal with differential trends in each state's native population over time, yet I also explicitly control for the total state population in an alternate specification. Results are only slightly affected by its inclusion-the coefficients on the minimum wage are reduced between one to four tenths of a percent. 16 Using a sample which adds immigrants who are not in the labor force, I still find that increases in the minimum wage induce migration. Though as expected, magnitudes are smaller, and the coefficient on the 2 to 4 year specification is significant at the 10% level.
17 Using a sample of low-skilled immigrants from the 1994-2007 CPS, Cadena (2012) finds immigrants move away from states that increase their minimum wage. He credits the decrease in immigration to disemployment effects induced by the change. Corroborating this study, he also finds that recent immigrants are the most sensitive to changes in the minimum wage. Despite using a slightly different sample, if I group all immigrants with less than 10 years in the U.S. and run a similar log-log specification without lags, I get negative elasticities of similar magnitude (-.5,-.4) that are marginally significant at the 10% level.
18 One may be concerned about the inclusion of Alaska and Hawaii's minimum wage changes due to their geographic remoteness. Since the effect is identified off the changers, removing these two states attenuates the estimates. For immigrants with 2 to 4 years in the U.S. we still see significance at the 5 percent (albeit weaker) but the coefficient drops to .192. 19 If migration decisions are formulated based on expectations and not actual earnings or employment realities, high unemployment rates do not necessarily deter migration (Harris and Todaro 1970) . Furthermore, Table 3 indicates that there is not a significant difference in the unemployment rate of states that increased their minimum and those that did not. http://www.izajom.com/content/2/1/17 20 Estimates using only the states who experienced a minimum wage change drastically reduces the sample to a mere 134 observations and removes useful variation, but the key results from Table 4 still hold. For immigrants with 2 to 4 years in the U.S., a dollar increase in the minimum wage corresponds to a 29% increase in the flow of immigrants also significant at the 5% level. Removing Alaska and Hawaii has effects similar to those discussed earlier, but the coefficient is now significant at the 10% level. 21 They suggest that out migration masks the true unemployment effect. While one possible mechanism, this hypothesis is not directly tested. 22 Specifications with an additional lead in immigration were also tested, but had no economically or statistically meaningful differences compared to the model with a single lead.
23 Using state congressional majorities as an instrument for minimum wage increases cannot account for national level increases in the minimum wage though. Furthermore, some state changes are pegged to inflation. 24 If some states are known to have sanctuary cities that follow certain practices that encourage immigration, these states could be driving the migration results. Estimating equation (1) on a set of " non-sanctuary states" (states without cities that contain the high concentrations of immigrants), the results mirror the results in Table 4 . According to this analysis, historically important destination states cannot be solely responsible for the migration effects. These results are reported in Appendix 6. 25 For example, The Fair Minimum Wage Act of 2007 was implemented in July 2008 and July 2009. 26 To minimize the potential effects of churning, I take a sample of immigrants from countries that consistently sent large shares of refugees to the U.S. between 2000 and 2007. Not all immigrants from these countries were refugees, but they are, on average, less likely to return migrate. Estimating equation (1) by year of arrival for just the sample of "refugees" produces results very similar to those in Table 4 .
Appendix 1
OLS estimates of agricultural workers' wages on the minimum wage Note-Observations are individuals in state s and year t. Standard errors are reported in parenthesis below the coefficients. * * indicates significance at the 5% and * * * at the 1% level. Observations are weighted using CPS weights and standard errors are clustered by state.c http://www.izajom.com/content/2/1/17
